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GENTRAL INTELLIGENCE AGENCY 


\ 


| “12 Ostover 1949 
INTELLIGENCE MEMORANDUM WO. 236 


SUBJECT: Oapabilities of the USSR for Operational Employment of 
‘Airborne Rader for Night Fighter Aireraft 


Risoussic:: 

It shovid be borne in mind that there is little or no positive in 
telligencs =n Russian developments or capabilities in AI radar as euch, 
What the following estimate is dased upon is extrapolation fram the 


slender exvunt of availatle information sumerized in. Appendix AL 


Part I. LMey.1950 

On the given date the USSR will probably have sufficient mmbers of 
active AT eanipment to provide 100-200 equipped night fighters. These 
equioments vill largely be former lené-leased sets of British or American 
make as detailed elsevhere, It may be assumed that snare tubes, magnetrone, 
TRetubes, otc., have either been stockpiled from World War II or have been 
purchased ty secondary agents from selee of US surplus stores. the onere- 
tion. of these sets at high altitudes and low temeratures may involve 


special techniques in pressurization, but these are believed to be within 


the Soviet capabilities, 


The Soviets bay have an undetermined number of passive Al-equinmmed 
alrersft. “here is no positive intelligence on this at all but, should 


‘passive AI cets prove to exist, the vroblems involved in tactical rader/ radio 
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The Soviets vrotebly will have available a native IFF similar to 
the U.S. Mk III and possibly one similar to the U.S. Mk V. If nessive 
al detection ig used, no IFl oroblem exists, . | 

There 4s no positive indleation thet night fighters will be eaufinoed 
with tailewarning equinnent, 

It de unlikely that ZOM will be enoloyed by night fighters because 
of limitation of soace, extreme speeds and consequently ehort time of 
contact and intercept, and other denants on pilot's or radar operator's 
attention, It must be presumed, ieee: that the USSR vnossesses adequate 
ECM inovledge to activate such a vhase as necessary. 


Part Il. ) May 3953 . 

The USSR will probably have available active AL equipment at Xnband 
£n uricnown monbers, bat with the mmbers probably restricted ty the mum 
ber of elroreft and adequately trained nersonnel rather than by the 
electronic gear. | Effective research on X-band magnetrons and hard-tube 
modulators in the Soviet Zone of Gernany suggest that eet efforts 
are veing made on airborne S-band radar. | 

The USSR may have passive Al equipment in unknown tut large minbers, 

The USSR will probably have IF¥ equivment in overational use at 
least equivalent to the U.S, Mc V If? set. 

The USSR may provide night fighters with tail-warning equipment. 


Part III. J Mey 1956 - et 2 
the situation will be substantially the same as on 1 Mey 1953, 
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APPENDIX A 





I. Bxesent Soviet Position in AL Heder. 

It 16 known that the USSR received a nonber (about 120) of U,8, and 
Britieh AI radar sete on lend-lease, and in addition cantured or Liberated 
an undetermined number of German and Japenese sets. The former are listed 
eleewhere, The latter consist of the dachienstein, Heotune and the Eauke, 
Zerrat and Bina peneets have identified the majority of the Soviet redar 
signals as coming from seta of both categories. Althongh thie situation 
applies lergely to Early Warning end GOI, it is not unreasonable to ex~ 
pect the Soviets to make Just as vigorous use of foreien AI wae wate 
available to then, I¢ is also proteble that initially the Soviets will 
rely on U.S. and British airborne gear even more than on foreign ground 


out to be U.S. or British) becanse of the limitations in space, weight, end 
power -- in the engineering of which the U.5, sets are probably (al though 


- not certainly) more advanced than are the Russian sete at the vresent time, 


This leadership cannot be nresumed to continue indefinitely, however, as 

4s hinted by the descrintion of the Soviet IJF set below. . 
Among the EW and GCI signals ere a mmber which do not correspond to 

eny U.5., British, German, or Japanese sets known to be in Rusgeian hands. 


- These signals ara spotted between 113 and 9375 Me/sec. This sunnorte the 


position that the Soviets do nroduce some of their own radar gear, indeed 
including %band. These higher frequencies (one at S-band and one at X-band 
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_ Dased and ship=based equipment (almost all of latter so far identified turn | 


actually detected) and the fact that « wore German Rotterdam bliné-bombing 
raders on S-band have been produced for the Soviets in Oceunied Germany 
also support the prediction of active airborne radar and the possibility 
of native Russian AI rader under develovment, | 

Daring the last few menthe of World War II, Soviet soldiers cantured 
by the Germans started to make numerous references to night fighters 
equipped with AI radar. this early equivment was of Soviet design, very 
ernde, and opereted at only 200 Mo/sec. It employed. an antema consisting 
of 4 quarter-wave dipoles, two vertical and two horizontal. Lobe-swi thing 
wae used, There is further acattered evidence ell to the effect that the 
Soviets sntend operations] use of AI radar: | there are reports that fighter 
airoreft recently are fitted with airborne radar (no details given); more 
intensive night flying at fields oceunied by Soviet fighters has been aoe 
served, On the other hand, neither radomes nor patos entennes have yet 
been Laentifiod on the new Soviet fighters which have been seen so far by 
our observers, 

fo detatie of any new Rugsian AI radar sete are known, alt-ough there 
ie sone information concerning the ernde and obsolete 200 Me/sec Russian 
- adrborne eet already mentioned. 


1, Exesent Soviet Position in Ir 

A new Soviet I?P set, the SCH-%(m), which is commaratively sinmle, 
emall and compact, ae been observed. It uses a built-in dynemotor fure 
nishing the bre voltage and alco to drive the. 2 memenay-sveening mechaniem, 
much the game ne in the U.8, Marie ITZ IF wot The Soviet equimment, however, 
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appears to be 1/3 the size of our Maire III set. It consists of a 3 
tube transponder using either 2 6X7 tubes or 1 6K7 and 1 617 im the 
receiver portion, end i 6L6 in the trenenitter, ‘The maximum frequency 
eweed ia 65 to 86 Me/see and the minim vas found to be 71.8 to 82.2 
Me/aec. The sweep occars once every 2.5 sec. A five-position rotary 


switeh furnishes the coding. the aweep duration is 2.5 sec, pulses width 12 Koo 


gee, senoitivity 5 mv, and the freqency is changed in accordance with a 
pre-arzeiged code, The antenna is siuilar to that used in the Britieh 
Mark II iF systen, using a shunt feed to a horizontal portion of the 
aireraft tail assembly; the installation ie thas hard to identify because 
ef the absence of noticeable inenlaters in the assembiy. These cots are 
believed to be produced at a rate of several hundred per dey: 

There ts a suggestion of Rnesian IF¥ at 1375-1380 He/ 800, from one 
signal intercept where the sions had IFP characteristics; alee one at 1265. 
No/ seo. . - | 

The poseibility of the Bussians having an IFF set similer to the 0.5. 
Mark v comes largely from the conviction in Canada of BE, W. Mazerall of 
Mieclosing secrets to the USSR, He was known to have had access to data 
on the U.S. Mark VIFF. It is likely therefore that the USSR $a either 
developing our Mark V set or one of their own with similar features. 





Most of our knowledge of Soviet tube-de velopment efforts comes from 
the exploitation of the Qberspreeyverke in the Soviet Zone of Germany. The 
peck of the OSH tube-development effort lies at 3 om (x-band), where they 
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are developing several low-power and medium-power (30-60 kw) magnetrons. 
One high pover S-band tube (2 Megewatt) 16 being developed, ae well as 
one 250-watt ‘S-band tabs (the Yattes probably for countermeasures). The 
only E-band magnetrens under development are low-power tubes. Low-power 
netel-coranic tubes and kiystrons from E- to I- bands are also being 
developed. A further significant fact is that much effort ie being put 
into developing the 5021 (hard-tube pulee modulator) in epite of many 
Aifficulties.' This last tabe suggests strongly efforts on airborne radar, 
for, if space and weight gem ne object, other means of modulating ground 
or shipborne sets could readily be employed. 

The indication of this slender evidence supported by other known 


‘wesearch on PPI, test gear, eto., is that the Soviets are making serious 


efforts to develop airborne radar in the X-band region, Such radar would 
probably include AI. | | 


fhe Soviete are known to have purchased surplus U.5, electronic gear, 


‘either directly, or indirectly through principals of other nations. It 


de entirely reasonable to suppose that the USSR has no lack of magnetrons, 


either S-band or X-band, modulators, TB-tubdes, hardware, eto., all of 
which could have been readily vcurchased at low prices. 





It 4 known that German ECM experte are working in the USSR and that 
the Germans had adequate, well-developed ECM gear from 15 Mo/sec up to 


‘S=band by the end of World War II. It mey be asswned that this potential 


4s at the disposal of the Soviets. 


al. 
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‘fhe rapidity with which 0.5, curplus BCH gear dieappeared fren the 


earn ios, sexless market makes it suspiciowsly probable that the USSE ob- 


tained mach of it. 





Passive detection was well developed ty the Germens and consequently 
mast be aspamed to be known to the Bussians. The Gersans first homed on 


British bliné-bombing radar in 1943, They developed gear to home on tall 


varning radar, navigational radar, bombing rader and BOM, The Geraan 
"Flensberg" set was developed for homing on the British tall-warning sets 
on 230 Me] sec, British teste of thia eet showed that it wae capable of 
homing én the bomber screen, cutting out a single bomber, and comleting 
the interception. 

There are a mumber of advanteges to the Russians in enploying passive 
Al. In the first place, I¥? can be dispensed with. Then, too, the sets 


are lags costly in terms cf manpower. The maximum range greatly oxcecds 


that of active AI, and may be 100-200 miles, While a forvaré-eector scan 
reduces the possibility of homing on bombing or navigational radar, the 
operation of a tail-warning radar on the attacking bomber would still 
allow honing and interception by the enemy, Although only bearing, not 
range, is given by passive Al sets, the latter could pomret relly be ob- 
tained by wrious tricks. Yor exemple, the Germans used "Hanon! against 


the B26 end Hak blind-bombing radars, Since they knew the characteristics 


of their radiation patterns (cosec*), the interceptor climbed until re- 
ception was lost, noted the altitude, and then estimated the range. The 
Soviets have data, by lend-lease or opan publication, on the following 
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U.S, sivborne radare? 
SOR 720 Al 
SCR 7173 AST 
= §20 AI 
SOR 535 Al 
AH/APO-13 Piind-bombing and Havigational 
AW/APS-15 tt a % 8 
AS/APG-2 AT and 6L 
AX/APG-2 Al 
AN/APS.-10 Navigation 
AW/APG-13 Fire Control 


fechnicel publications, military releases, and pres’ have dovered 
the detaila concerning fodetion, size, weight, wavelength, peak power, 
palse repetition frequency, antemna size and gain, type of scan, bean 
width, econ rate, recoiver sensitivity and bandwidth, maximom range, 
wipimun accuracy, Tange accuracy, and bngolne accuracy of almost all 
equipment developed in World Wer II. The Soviets are thus armed with 
considerable data, ancluding the definite indication that we put the 
veight of emphasis os Z-band (note Soviet emphasis on X~band tubes above). 
No intelligence currently exists on possible Soviet passive Al. 
The importance of the possibility, the tactics of radar eilence that would 
be imposed if the possibility beoane a reality, emphasises the need to 
study farther this subject, From knowledge of the capabilities of Germans 


working for the Bnesiens, from the known capabilities of the Rogsians 


thensel.ves, passive AI mst be considercd a distinct posesbiliey. 





The Soviets have teail-warning equipment of their own design, TOR-2, 
operating probably at 200 Me/seo; the observation was probably of an ex- 
perimental unit fitted te a 10-2 elroraft, Tha characteristics of this 
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early set are: 
Wavelength 150 en 
Pesk power 600 watts 
Pulse width 1. 5psee 
Pulse repetition 
Prequency 250 per sec 
Zffective range 1500 neters 
"Dead sone® 200 motera (at thie range, 


warning note ceases to de 
pig aa becomes a 
steady sz 

Weight ke 
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